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INHALATION DEVICE 

This application is a division of application Ser. No. 
09/128,405, ?led Aug. 3, 1998, now US. Pat. No. 6,116,239. 

FIELD OF THE INVENTION 

This invention relates to devices for the administration of 
a poWdered substance by inhalation, and in particular, to a 
device for administering poWdered medicaments to the 
lungs of a user. 

BACKGROUND OF THE INVENTION 

Various types of inhalers for delivering a medicament are 
knoWn. For example, US. Pat. No. 3,938,516 (Mathes No. 
1) discloses an inhaler for delivering a poWdered medica 
ment. The device includes a mouth piece 14 Which has 
provided therein an emptying chamber. A longitudinally 
extending passageWay for introducing air into the inhaler is 
connected to the passageWay. The inhaler also includes a 
holloW air stream tube Which extends preferably into an 
opened capsule containing a medicament. Upon inhalation, 
air draWn through the air stream tube into the capsule assists 
in causing the medicament to be expelled therefrom. 

Mathes No. 1 states at column 4, lines 32—45, that “Quite 
obviously, no single device Will be suitable for all persons 
requiring administration of poWdered medicaments since, 
for example, people With differing lung capacities are knoWn 
to generate ?oW rates from about 30 liters/minute or so to 
about 120 liters/minute or so through inhalation devices of 
this and knoWn types. Nonetheless, the device of [Mathes 
No. 1] affords such variability, through proper selection of 
the various design parameters, that a device, embraced With 
the scope of [Mathes No. 1], can be designed for a particular 
patient-generated ?oW rate to deliver the medicament 
according to a certain set of pre-determined objectives (e.g., 
sloW or fast administration, one or more inhalations etc.).” 

Accordingly, one of the disadvantages of Mathes No. 1 is 
that a single device is not capable of being used With a 
variety of patients. In some cases, the inhaler may be 
required for treating an individual Who has a diminished 
lung capacity. For example, an individual Who may need to 
use the device may suffer from, for example, emphysema or 
asthma, and may not be able to generate a high ?oW rate of 
air. Therefore, the device of Mathes No. 1 Would have to be 
designed for someone Who could only administer a dose 
sloWly due to their diminished lung capacity. Alternately, the 
device may be used by someone Who does not have a 
diminished lung capacity. Unless the device is properly 
designed, the medicament Will exit the inhaler at a rate such 
that a portion, if not substantially all of the medicament, Will 
impact upon the throat and airWays of the user and therefore 
not be draWn into the lungs for absorption. 
A further disadvantage of Mathes No. 1 is that, over the 

course of a single inhalation, the concentration of the 
medicament in the air inhaled by a user is uneven. This 
arises for tWo reasons. First, once the medicament is With 
draWn from the container, it is immediately transported 
through the inhaler into the mouth or nose of the user. 
Therefore, little mixing of the medicament in the air inhaled 
by the user occurs. This results in uneven distribution of the 
poWder in the air inhaled by the user and, to the extent that 
the medicament is draWn into the lungs of the user, the 
medicament Will not be distributed evenly throughout the 
lungs. Secondly, a substantial portion of the medicament 
may be WithdraWn from the medicament container and 
entrained in the air upon initial inhalation. Accordingly, the 
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2 
medicament Will not be distributed throughout the entire 
lung of the user but Will be concentrated in that portion of 
the lungs of the user to Which the ?rst portion of the air 
inhaled on inhalation travels. (See also US. Pat. No. 4,014, 
336 (Mathes No. 2); US. Pat. No. 4,005,711 (Glen No. 1); 
and US. Pat. No. 4,098,273 (Glen No. In Glen Nos. 1 
and 2, a de?ector surface is used to direct a portion of the 
incoming air into the medicament container so as to entrain 
the medicament in the air Which is inhaled by a user. 

US. Pat. Nos. 3,964,483 (Mathes No. 3) and US. Pat. No. 
3,973,566 (Mathes No. 4) each disclose a device Wherein the 
air entering the inhaler is not aimed directly at the medica 
ment in a medicament container. Instead, turbulent air How 
is created so as to draW the medicament out from the 
container. These devices have the same disadvantages as 
Mathes No. 1. 

SUMMARY OF THE INVENTION 

In accordance With the instant invention, there is provided 
an inhalation device for use in delivering a poWdered 
substance to a user. The inhalation device comprises a 
holding portion for holding the substance, an air entry 
passageWay, a hold-up chamber and an air exit passageWay. 
The air entry passageWay is siZed and con?gured to direct air 
entering the inhalation device at the holding portion and to 
?uidiZe the substance upon inhalation by the user. 

In one embodiment, the air entry passageWay includes an 
inlet port, an exit port and a cross-sectional ?oW area. The 
exit port is proximate to and directed at the holding portion. 
The hold-up chamber is in How communication With the 
holding portion. The air exit passageWay preferably includes 
an inlet port in How communication With the hold-up 
chamber, an exit port and a cross-sectional ?oW area. The 
cross-sectional ?oW area of the exit passageWay is prefer 
ably greater than the cross-sectional ?oW area of the air entry 
passageWay. 

In a preferred embodiment of the invention, the inhalation 
device includes a plurality of air entry passageWays, With at 
least one of the air entry passageWays directed at the holding 
portion. The number and cross sectional ?oW area of the air 
entry passageWays may be selected to cause the air entering 
the inhalation device through the air entry passageWays to 
travel at a velocity to ?uidiZe a major portion of the 
poWdered substance, preferably a medicament, upon the 
commencement of inhalation by the user. In a more pre 
ferred embodiment, substantially all of the poWdered sub 
stance is ?uidized upon commencement of the inhalation by 
the user. The combined cross-sectional ?oW area of the 
plurality of air entry passageWays is preferably less than the 
cross-sectional ?oW area of the air exit passageWay. 

Accordingly, one advantage of the instant invention is that 
the air entering the inhaler effectively forms a jet directed to 
impinge upon the poWdered substance in the inhaler so as to 
cause the substance to effectively immediately ?uidiZe dur 
ing the ?rst stage of inhalation by the user. The ?uidiZed 
substance is then draWn into the hold-up chamber Where it 
is effectively stored in a ?uidiZed state during the remainder 
of the inhalation. This produces three advantages. 

First, the poWdered substance is effectively deaggregated 
almost immediately upon inhalation so as to form a rela 
tively uniform concentration of substance in the hold-up 
chamber at the commencement of inhalation. As air is draWn 
through the air exit passageWay by the user, a relatively 
constant concentration of substance is initially draWn into 
the lungs of the user. The ?uidiZed substance is thereafter 
diluted over time as more air is draWn into the hold-up 
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chamber. Therefore, the concentration of the ?rst portion of 
the ?uidized substance initially inspired by the user Will be 
greater than the subsequent portions, Which helps to provide 
a more even deposition of the substance in the lungs of the 
user. 

Secondly, the deaggregation of the particles by the air 
travelling through the air entry passageWays reduces the 
likelihood of large particles of substance being present and 
impacting upon the throat and/or upper airWays of the user. 

Athird advantage is that the relatively even concentration 
of substance in the hold-up chamber is formed almost 
immediately upon inhalation so that even the ?rst air draW 
ing into the lungs of the user contains a diluted ?uidized 
mass of substance. Further, as the inhalation continues, 
additional air is introduced through the air entry passage 
Ways into the hold-up chamber to mix With the remaining 
?uidized substance. Therefore, as the inhalation continues, 
the substance is continuously draWn into the lungs. Thus, the 
substance is draWn into a large volume of the lung. 

In one embodiment, substantially all of the air entering the 
inhalation device is directed at the poWdered substance. In 
a further alternate embodiment, all of the air entering the 
inhalation device is directed at the substance. 

The air exit passageWay is preferably sized, With a cross 
sectional ?oW area greater than the cross-sectional ?oW area 
of the combined air entry passageWays, to provide the 
?uidized substance leaving the inhalation device With a 
velocity suf?ciently loW for a major proportion of the 
substance not to impact on the throat and upper airWays of 
the user but to be draWn into the lungs and/or loWer 
passageWay of the user. The air Which enters the inhalation 
device at a rapid velocity through the air entry passageWays 
may decrease in velocity as it enters the hold-up chamber. 
The air may then be draWn off from the hold-up chamber at 
a controlled rate so as to provide a velocity of the ?uidized 
substance leaving the hold-up chamber (through the air exit 
passageWay) Which is suf?ciently loW for the substance to be 
draWn into the lungs of the user. 

The air entry passageWay and/or the loWer portion of the 
hold-up chamber are con?gured to introduce air into the 
hold-up chamber such that the air entering the inhalation 
device Will rotate, sWirl or travel around the hold-up cham 
ber to maintain the substance in a ?uidized state. In one 
embodiment, the hold-up chamber has interior Walls Which 
are substantially smooth and are of generally uniform cross 
section. Accordingly, the hold-up chamber is preferably 
con?gured to permit cyclonic ?oW of air Within the hold-up 
chamber and the air entry passageWay and/or the loWer 
portion of the hold-up chamber are con?gured to initiate 
cyclonic ?oW of air upon inhalation by the user. The 
cyclonic ?oW of air may assist in further deaggregation of 
the poWdered substance and in maintaining the deaggregated 
substance in a ?uidized state. 

The air exit passageWay is preferably positioned in the 
hold-up chamber at a position Which is distal to the holding 
portion Which receives the poWdered substance. In one 
embodiment, the hold-up chamber is cylindrically shaped 
and has a longitudinally extending axis around Which the air 
inhaled by a user rotates or sWirls With the air exit passage 
Way positioned on the cylindrically shaped Wall of, and in 
?oW communication With, the hold-up chamber. In this 
embodiment, the hold-up chamber extends longitudinally 
aWay from the holding portion Which receives the poWdered 
substance to the air exit passageWay. The air exit passage 
Way preferably extends outWardly from the hold-up chamber 
at an angle to the longitudinal direction of the hold-up 
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4 
chamber. More preferably, this angle is about 90° (i.e. 
transverse to the axis of rotation of the air in the hold-up 

chamber). 
In another embodiment, the hold-up chamber further 

includes a frusto-conically shaped portion extending from 
the cylindrical portion. A bottom of the frusto-conically 
shaped portion communicates With the holding portion. The 
shape of the frusto-conically shaped portion facilitates the 
cyclonic ?oW of ?uidized substance Within the hold-up 
chamber. 

In addition, in those embodiments including a plurality of 
air entry passageWays, one or more of the plurality may be 
con?gured to direct air at the poWdered substance and one 
or more of the air entry passageWays may be con?gured to 
direct air so as to promote the cyclonic rotation of air in the 
hold-up chamber. 
A further advantage of the instant invention is that high 

velocity air may be used to extract the poWdered substance 
from a reservoir to mix the medicament With air and to 
segregate or deaggregate the substance. Further, this 
extraction, mixing and deaggregation may be achieved by 
inspiratory effort alone. No battery operated impellers or 
other mechanical devices need be included. Further, by 
utilizing a plurality of air entry passageWays Which, in total, 
have a relatively loW cross-sectional area, these high veloci 
ties can be achieved using loW inspiratory ?oW rates. 

A further advantage is that the dosage Which is WithdraWn 
is less dependent on inspiratory ?oW rates than other knoWn 
devices. Accordingly, the dose of poWdered substance, pref 
erably a medicament, Which is WithdraWn from the inhala 
tion device is more consistent than may be achieved With 
other knoWn devices. Further, due to the loW velocity of 
substance as it exits the inhalation device, relatively loW 
amounts of substance Will be deposited in the throat and 
upper airWays of the user. Not only does this result in more 
substance being draWn into the lungs of the user, Where in 
general it is more easily absorbed by the body, it may cause 
less irritation to the throat and upper airWays of the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other advantages of the instant invention Will 
be more fully and completely understood in conjunction 
With the folloWing draWings of the presently preferred 
embodiments of the invention. Many of the features and 
dimensions portrayed in the draWings have been exagger 
ated for the sake of illustration and clarity. 

FIG. 1 is a top perspective vieW of an inhalation device 
according to the instant invention. 

FIG. 2 is a bottom perspective vieW of an inhalation 
device according to the instant invention. 

FIG. 3 is a cross section along the line 3—3 in FIG. 1. 

FIG. 4 is an exploded vieW of the inhalation device of 
FIG. 1. 

FIG. 5 is a bottom vieW of the inhalation device of FIG. 
1. 

FIG. 6 is a perspective vieW of an alternative embodiment 
of the inhalation device according to the instant invention. 

FIG. 7 is a cross section along the line 7—7 in FIG. 6. 

FIG. 8 is a cross section along the line 8—8 in FIG. 6. 

FIG. 9 is a cross-sectional vieW in the direction of line 
3—3 of FIG. 1 of an alternate embodiment of the inhalation 
device according to the instant invention. 

FIG. 10 is a cross-sectional vieW along line 10—10 in 
FIG. 9. 
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FIG. 11 is a cross-sectional vieW along line 11—11 in 
FIG. 9 showing the air entry passageways and the medica 
ment cassette. 

FIG. 12 is a cross-sectional vieW along the line 3—3 in 
FIG. 1 of a second alternate embodiment of the inhalation 
device. 

FIG. 13 is a cross-sectional vieW along the line 3—3 in 
FIG. 1 of a third alternate embodiment of the inhalation 
device. 

FIG. 14 is a top vieW of an alternative embodiment of the 
inhalation device. 

FIG. 15 is a side vieW of an alternative embodiment of the 
inhalation device shoWn in FIG. 14. 

FIG. 16 is an end vieW of the inhalation device shoWn in 
FIG. 14. 

FIG. 17 is a top vieW of an alternate embodiment of the 
inhalation device. 

FIG. 18 is a side vieW of the inhalation device shoWn in 
FIG. 17. 

FIG. 19 is an end vieW of the inhalation device shoWn in 
FIG. 17 . 

FIG. 20 is a graph of velocity (km/hr) and number of tubes 
for an inhalation device having a total resistance to How of 
0.3 cm H2O/l/min and at a constant ?oW rate of 8 l/min. 

FIG. 21 is a graph of cross-sectional area of the air entry 
tubes (cm2) versus the number of tubes for the device of 
FIG. 19. 

FIG. 22 is a graph of the diameter of tubes versus the 
number of tubes for an inhalation device having a total 
resistance to How of 0.12 cm H2O/l/min and at a constant 
?oW rate of 8 l/min. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

As shoWn in FIGS. 1—4, inhaler 10 comprises a housing 
12 having a hold-up chamber 14, a mouthpiece 16 and a 
holding portion 20 to receive and hold a substance, and more 
speci?cally, a poWdered substance. The poWdered substance 
is preferably a medicament, Which is generally de?ned as a 
substance used in therapy, and more speci?cally as a sub 
stance used to treat various ailments, diseases, etc. and/or to 
relieve pain, although it should be understood that the 
present invention Would also Work With other poWdered 
substances. Examples of dry poWdered medicaments that 
can be used With the present invention include, but are not 
limited to, antibiotics such as Erythromycin (for respiratory 
infections), Beta-Agonist (such as Ventolin 
(SALBUTAMOL)), Corticosteroid (such as Flovent 
(FLUTICASONE)), Cromoglycate (such as Intal (Sodium 
Cromoglycate)), and antihistamines (such as Dimetene 
(Brompheniramine Maleate)). 

Housing 12 may be of any particular shape or exterior 
con?guration. Accordingly, provided the hold-up chamber is 
of an appropriate dimension and internal con?guration, the 
inhaler may be shaped to suit various aesthetic requirements. 
Further, housing 12 may be made from any material Which 
is knoWn in the art. Preferably, housing 12 is made from a 
material, such as a thermal plastic, Which Will prevent the 
build up of static electricity so as to minimiZe adherence of 
the substance to the internal Walls of housing 12. Alternately, 
or in addition, the interior Walls of housing 12 may be coated 
With a material, knoWn to those of skill in the art, to reduce 
the adherence of the substance to the internal Walls of 
housing 12. It should be understood by those skilled in the 
art that other materials Would also Work, and that the 
above-material is meant to be illustrative, rather than lim 
iting. 
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Holding portion 20 is preferably siZed so as to receive 

therein a single dose of poWdered substance, or medicament. 
Holding portion 20 may be provided at any particular 
location in housing 12. HoWever, it is preferably positioned 
such that, When inhaler 10 is to be used, holding portion 20 
Will be positioned at the bottom of housing 12 and Will open 
facing upWardly into hold-up chamber 14 as shoWn in FIG. 
3. This Will assist in maintaining the substance in holding 
portion 20 While inhaler 10 is in use. 

Housing 12 includes at least one air entry passageWay 22 
Which is siZed and con?gured to direct air entering inhaler 
10 at holding portion 20 so as to at least substantially ?uidiZe 
the substance upon inhalation by the user. Housing 12 may 
have a plurality of such air entry passageWays. For example, 
housing 12 may have 1 to 8 air entry passageWays and, more 
preferably, from 3 to 5 air entry passageWays. As shoWn in 
FIGS. 3 and 4, housing 12 includes four such passageWays 
22. Each passageWay 22 has an entry port 24 and an exit port 
26. Air entry port 24 may be positioned at any point in or 
about housing 12. Preferably, each entry port 24 is located 
adjacent exterior surface 18 of housing 12, Which includes 
port 19 that communicates With the entry port of the air entry 
passageWay 22. Each exit port 26 may be positioned and/or 
each passageWay 22 may be con?gured so as to direct air 
traveling through passageWays 22 at the substance in hold 
ing portion 20 to ?uidiZe or assist in ?uidiZing the substance 
positioned therein. Preferably, the exit port 26 is positioned 
immediately adjacent and proximate to the holding portion, 
or adjacent the edge of the holding portion, so as to direct air 
to impinge upon the substance in the holding portion. 

In the exemplary embodiment shoWn in FIGS. 3 and 4, 
each air entry passageWay 22 has a relatively uniform 
diameter and cross-sectional ?oW area throughout its length. 
The air entry passageWays are preferably straight. In one 
suitable embodiment, the internal diameter of the air entry 
passageWays is about 1.75 mm, Which results in a cross 
sectional ?oW area of approximately 2.405 mm2 for each air 
entry passageWay, and a total combined cross-sectional ?oW 
area of approximately 9.62 mm2 for four air entry passage 
Ways. One of skill in the art should understand that other 
diameters, cross-sectional ?oW areas and/or cross-sectional 
shapes, such as a square, Would also Work. 

Referring to FIG. 21, various tube con?gurations are 
shoWn as having total combined cross-sectional ?oW areas 
ranging from about 0.024 cm2 (2.4 mm2) for a single air 
entry passageWay (tube) to about 0.064 cm2 (6.4 mm2) for 
eight air entry passageWays (tubes). As is also Well under 
stood by those of skill in the art, the average velocity (km/hr) 
of the How is equal to the volume ?oW rate (vol./hr) divided 
by the cross-sectional ?oW area. Accordingly, for example, 
a volume ?oW rate of 8 L/min through the various tube 
con?gurations (having cross-sectional ?oW areas of from 
about 0.024 cm2 to about 0.064 cm2) results in a How rate 
(velocity) ranging from about 75 km/hr to about 210 km/hr 
as shoWn in FIG. 20. Although the minimum velocity 
required to ?uidiZe the substance 20 is formulation 
dependent, generally a minimum ?oW rate of about 45 km/hr 
is suf?cient to ?uidiZe the types of medicament generally 
administered in dry poWder form, With a more preferred 
minimum of about 60 km/hr. 

Because the air entry passageWays 22 are positioned 
immediately adjacent and proximate to and directed at the 
substance, the air ?oWing from the exit ports 26 impinges on 
the substance and extracts it from the holding portion 20 so 
as to thereby mix it in the air so as to produce a dust cloud 
in the chamber. The ?uidiZation of the substance includes 
tWo distinct phases. First, the substance is deaggregated into 
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separate respirable particles by the impinging air ?oW. 
Deaggregation is the separation of the substance particles, 
Which may have a tendency to clump together. Preferably, 
most, if not all, of the particles are deaggregated to a siZe of 
less than 5.8 microns. Second, the substance particles are 
thereafter suspended in a stream of air or gas in the hold-up 
chamber. FluidiZation is distinguished from a simple 
entrainment of the substance, Wherein relatively large lumps 
of aggregated substance can be carried into and suspended 
in the air ?oW, either by suction from above or by air ?oWing 
through the substance. As the substance is ?uidized, or 
impinged upon by the air scooping the substance out of the 
holding portion, the initial concentration of the substance in 
the cloud formed in the hold-up chamber is dependent on the 
nominal dose of the substance and the volume of the hold-up 
chamber. 
As shoWn in FIGS. 3 and 4, the hold-up chamber 14 is in 

How communication With and positioned immediately above 
holding portion 20. Hold-up chamber 14 is con?gured to 
maintain the substance in a ?uidized state during inhalation 
by the user and may also be con?gured to assist in ?uidiZing 
the substance in holding portion 20. Hold-up chamber 14 is 
accordingly designed to produce or assist in producing an air 
?oW pattern such that the substance may be readily deaggre 
gated upon inhalation by the user and maintained in a 
deaggregated condition during inhalation. Preferably, hold 
up chamber 14 is con?gured to produce a sWirling or 
cyclonic air How in hold-up chamber 14. Accordingly, in the 
preferred embodiment shoWn in FIG. 3, the housing 12 is 
provided With loWer portion 30 and upper portion 32 that 
de?ne the hold-up chamber 14. As shoWn in FIG. 3, the 
upper portion 32 is threadably secured to the loWer portion 
30. It should be understood, hoWever, that the portions could 
be connected in any number of Ways including, but not 
limited to a press-?t, a detent, an adhesive or any type of 
mechanical attachment. Alternatively, the upper and loWer 
portions could be integrally formed as a single unit. 

Lower portion 30 is provided With angled Walls 38. In an 
exemplary embodiment, the Walls are angled at about an 
angle of approximately 45 degrees, although it should be 
understood that other con?gurations and angles Would also 
Work. By angling Walls 38, a loWer portion of hold-up 
chamber 14 has a frusto conical shape so as to encourage the 
cyclonic or sWirling How of air in hold-up chamber 14. 
Further, the con?guration and orientation of passageWays 22 
may be such as to encourage the formation of the cyclonic 
air ?oW. As shoWn in FIG. 3, passageWays 22 are preferably 
spaced around loWer portion 30 and are straight. It Will be 
appreciated that provided a cyclonic or sWirling How of air 
is produced, any particular con?guration may be provided to 
passageWays 22 and the internal surfaces of loWer portion 
30. For example, passageWays may be curved to direct at 
least a portion of the air tangentially into the hold-up 
chamber. 
As shoWn in FIGS. 3 and 4, grooves 35 extend substan 

tially radially upWard from opening 41 formed at the bottom 
of the frusto-conical shaped loWer portion. Opening 41 
forms a cylindrical passageWay that is in How communica 
tion betWeen the holding portion 20 and hold-up chamber 
14. The air entry passageWays 22, Which are preferably 
con?gured as circular tube members, are supported by the 
grooves 35 in the loWer portion such that the exit port 26 of 
the air entry passageWays opens directly into the opening 41 
at the edge thereof and is directed at the holding portion. In 
an exemplary embodiment, the exit port 26 is positioned a 
distance from the holding portion of from about 2.5 mm to 
about 3.0 mm. As shoWn in the embodiment of FIGS. 3—5 
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at least one of the exit ports 26 of the air entry passageWays 
is slightly off-set from a longitudinally extending axis 39 of 
the opening 41 and the underlying holding portion 20, Which 
is coaxial With the longitudinally extending axis of the 
hold-up chamber, Whereby a cyclonic air How is created 
Within the chamber about the longitudinal axis 39. It should 
be understood by those of skill in the art that the cyclonic 
How can be initiated Without the aid of the angled Walls. The 
tube members can be af?xed in the groove formed in the 
loWer portion using an adhesive or the like. Alternatively, the 
air entry passageWays can be integrally formed in the loWer 
portion as shoWn in the embodiment of FIG. 7, Wherein the 
passageWays 122 are provided immediately beloW the 
angled surface 138 of the loWer portion 130. 
As shoWn in FIG. 3, the upper portion 32 is provided With 

ceiling 36. Side Walls 34 extend betWeen angled Walls 38 
and ceiling 36. The upper portion has a cylindrical shape 
With a longitudinal axis 39 coaxial With the axis of opening 
41. 
Upon inhalation, air travels doWnWardly through passage 

Ways 22 and is directed at the substance in holding portion 
20. By directing the air at the substance, the substance is 
removed from holding portion 20 and is therefore at least 
partially deaggregated if not substantially deaggregated 
upon the commencement of inhalation. Upon continued 
inhalation, the con?guration and orientation of passageWays 
22 and/or the con?guration of loWer portion 30 of hold-up 
chamber 14 causes the air entering hold-up chamber 14 to 
adopt a cyclonic ?oW path. 

Side Walls 34 of hold-up chamber 14 may be of any 
particular con?guration Which does not inhibit the cyclonic 
or sWirling How of air in hold-up chamber 14. Accordingly, 
side Walls 34 are preferably smooth and, in addition, are 
preferably of generally circular cross section. In one 
embodiment, side Walls 34 are preferably of generally 
constant circular cross section so that hold-up chamber 14 
may accordingly de?ne a cylindrical chamber in inhaler 10. 
Similarly, ceiling 36 is preferably ?at but can also be domed, 
indented or otherWise con?gured. Accordingly, once air 
commences to move in a cyclonic pattern in the loWer 
portion of the hold-up chamber, this pattern Will be main 
tained in the upper portion thereof. The continual movement 
of air in the upper portion of the hold-up chamber Will keep 
the substance in motion so that the substance Will generally 
not have an opportunity to aggregate. Further, the shear 
forces produced during the sWirling action Will assist in 
deaggregating those portions of the substance Which Were 
not deaggregated When the substance Was removed from 
holding portion 20 upon the initial inhalation by the user. 

Mouthpiece 16 is provided to draW off air from a portion 
of hold-up chamber 14 Wherein the substance has been 
substantially deaggregated. The mouthpiece can be con?g 
ured to be received in either the nose or the mouth of the 
user, or both. As shoWn in FIG. 3, the mouthpiece 16 
includes an entry port 15 in How communication With the 
hold-up chamber, an air exit passageWay 11 and an exit port 
17. The air passageWay is preferably straight, although one 
of skill in the art should recogniZe that it could be curved, 
bent or otherWise con?gured. The mouthpiece also includes 
a rib 21 extending circumferentially about the outer surface 
of the mouthpiece. The external diameter of the mouthpiece 
tapers aWay from the rib. The tapered portion alloWs the 
mouthpiece to be press ?t in an opening 9 provided in the 
upper portion 30 Which communicates With the hold-up 
chamber 14 formed therein. The rib 21 limits the amount of 
insertion of the mouthpiece and also functions as an indi 
cator to inform the user that their mouth is properly disposed 
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about the mouthpiece. Mouthpiece 16 is preferably provided 
in upper portion 32 of hold-up chamber 14 and, more 
preferably, adjacent ceiling 36 of hold-up chamber 14. At 
this position, by the time the substance reaches the opening 
of mouthpiece 16, it has traveled several times around 
hold-up chamber 14 and is substantially, if not completely, 
deaggregated. For example, the combined initial deaggre 
gation obtained by ?uidiZing the substance, and the subse 
quent further deaggregation produced by the cyclonic ?oW, 
can result in substance particle siZes of less than 5.8 microns 
being introduced into the mouthpiece. 

It Will further be appreciated that, due to the volume of 
hold-up chamber 14, not all of the substance Will immedi 
ately exit hold-up chamber 14 upon initial inhalation by the 
user. Instead, as the inhalation continues, additional air Will 
enter hold-up chamber 14 through passageWays 22 and Will 
dilute the substance remaining in hold-up chamber 14. This 
dilution of the concentration of the substance in hold-up 
chamber 14 is bene?cial as it alloWs the substance to be 
sloWly released during inhalation by the user. Therefore, the 
substance Will be draWn in by the user during all portions of 
the inhalation and the substance Will therefore travel to all 
regions of the lungs of the user. In addition, the deaggrega 
tion of the substance permits the substance particles to be 
draWn further into the lungs. HoWever, if the volume of the 
hold-up chamber is too large, substance can be left in the 
device as the user’s inhalation is exhausted prior to all of the 
?uidized substance being extracted. In an exemplary 
embodiment, the cylindrical portion of the hold-up chamber 
has an interior diameter of approximately 31.5 mm and the 
hold-up chamber has a volume of approximately 41,138 
mm3. 
A further advantage of hold-up chamber 14 is that it 

alloWs for differing rates of air ?oW into and out of inhaler 
10. In particular, the number and siZe of passageWays 22 
may be adjusted so as to provide a velocity of air ?oW into 
inhaler 10 suf?ciently rapid to deaggregate or substantially 
deaggregate the substance in holding portion 20. Further, 
this How rate of air is preferably suf?cient to cause the 
deaggregation to occur substantially upon the commence 
ment of inhalation by the user. This How rate of air may also 
be suf?cient to cause air entering the inhaler to undergo a 
cyclonic or sWirling motion in the hold-up chamber or to at 
least assist in commencing such cyclonic or sWirling motion. 

In contrast, the air exit passageWay of the mouthpiece 16 
is siZed With a cross-sectional ?oW area greater than the 
combined cross-sectional ?oW area of the air entry passage 
Ways so as to draW air from inhaler 10 at a rate suf?ciently 
sloW so that the substance ?uidized in the air inhaled by a 
user Will not substantially impact upon the throat and upper 
airWay of the user. Thus, mouthpiece 16 Will generally have 
a large cross-sectional area as compared to passageWays 22. 
Preferably the ratio of the cross-sectional area of the air exit 
passageWay relative to the cross-sectional area of the air 
entry passageWay is greater than 10:1 and more preferably 
about 25:1. Therefore, the medicament Will travel into the 
lungs of the user. In an exemplary embodiment, the inner 
diameter of the air exit passageWay formed in the mouth 
piece is about 17, With a corresponding cross-sectional ?oW 
area of about 227 mm2. 

The present invention, With its ?uidiZation and subse 
quent even and continuous administration of substance, 
ensures a minimal loss of substance during the administra 
tion of the substance. In particular, ratios of the emitted dose 
relative to the nominal dose betWeen 0.7:1 and 1:1 can be 
obtained (With an ideal target ratio of 1:1), Where the 
nominal dose is de?ned as the amount of substance initially 
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carried by the holding portion and the emitted dose is 
de?ned as the amount of substance received by the user. 
As is shoWn in FIG. 3, the cross-sectional ?oW area of the 

mouthpiece 16, or exit passageWay, is preferably less than 
the cross-sectional area of the hold-up chamber, Which can 
be de?ned as the cross-sectional area substantially perpen 
dicular to the longitudinal axis 39 of the hold-up chamber. 
In the embodiment shoWn in FIG. 3, the cross-sectional area 
is measured across the cylindrical portion of the hold-up 
chamber. This con?guration of the hold-up chamber and exit 
passageWay of differing diameters helps to avoid the inha 
lation of a bolus, or highly concentrated or aggregated 
substance. In the absence of some restriction of the exit 
passageWay as compared With the hold-up chamber, or some 
other alternative con?guration betWeen the exit passageWay 
and the hold-up chamber, such as the non-parallel orienta 
tion of at least a portion of the exit passageWay relative to 
the hold-up chamber and the sWirling ?uidiZed substance 
contained therein, the substance can potentially be inhaled 
immediately Without substantial mixing such that the sub 
stance Will not be draWn as far into the lungs. For example, 
the orientation of the exit passageWay 11, Which is prefer 
ably linear, is preferably substantially perpendicular to the 
longitudinal axis 39 about Which the ?uidiZed substance 
?oWs. 

HoWever, it is also desirable to provide as large a cross 
sectional ?oW area as possible for the exit passageWay 11 so 
as to reduce the velocity of the ?uidiZed substance being 
received by the patient so as to thereby reduce the impaction 
on the back of the throat of the patient. But, it is also 
necessary that the patient be able to ?t the mouthpiece 16 in 
their mouth. As shoWn in the embodiment of FIGS. 15 and 
16, the mouthpiece has an elliptical con?guration Which 
maximiZes the cross-sectional ?oW area, While still alloWing 
the patient to insert the mouthpiece into their mouth. 

Referring again to FIG. 20, a chart is shoWn With the 
velocity of air entering inhaler 10 measured against the 
number of tubes (With varying total cross sections as shoWn 
in FIG. 21). The total volume ?oW rate Was maintained at 8 
litres per minute and the resistance to How Was maintained 
at 0.3 cm of Water per litre per minute. Resistance to How is 
de?ned as the pressure drop across the inhalation device 
divided by the volume ?oW rate. As Will be understood by 
one of skill in the art, the pressure drop is a function of the 
length and diameter of the air entry passageWays. It is 
desirable, therefore, to provide as high an intake velocity as 
is possible, so as to ensure a ?uidiZation of the medicament, 
While providing as loW a resistance as possible so as to 
accommodate users capable of generating only relatively 
loW volume ?oW rates. As can be seen When vieWing FIG. 
20, When inhaler 10 Was provided With one tube having a 
total cross-sectional area of about 2.3 mm2 (see FIG. 21), the 
How rate Was about 210 km per hour. When 8 tubes Were 
provided, having a total cross-sectional area of about 6.4 
mm2 (see FIG. 21), the How rate Was reduced to about 75 km 
per hour. Accordingly, as the number of tubes, and the 
cross-sectional ?oW area increases, the How rate of the air 
entering inhaler 10 through passageWays 22 decreases. 
HoWever, even With a large number of tubes, and the 
corresponding increase in cross-sectional ?oW area, the air 
?oW rate may still be maintained at a velocity Which Would 
create substantial shear forces in inhaler 10 and Which Would 
cause the substance in holding portion 20 to be quickly 
?uidiZed. 

FIG. 21 is a chart shoWing the total cross-sectional area of 
passageWays 22 as the number of tubes decreases. As can be 
seen, the cross-sectional area of the tubes increases With the 
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number of tubes Which are provided. If the cross-sectional 
area increases too much With an increasing number of tubes, 
the diameter of some or all of the tubes may be decreased. 
By adjusting the diameter of passageways 22, and the 
number of passageWays 22, the velocity of air entering 
inhaler 10 (for a given range of How rates) may be main 
tained. 

FIG. 22 is a chart shoWing the diameter of passageWays 
22 plotted against the number of tubes 22 in inhaler 10. As 
the number of tubes is increased, the diameter of the tubes 
is decreased. As the number of tubes (and their diameter) 
decrease, With a corresponding overall increase in cross 
sectional ?oW area, the velocity of the air travelling through 
the tubes decreases from about 135 km per hour to about 48 
km per hour. If the diameter of the tubes Were decreased 
more, then a higher velocity may be maintained. Alternately, 
if a larger diameter in the tubes (and corresponding larger 
cross-sectional ?oW area) Was provided, then the velocity 
Would decrease. 

Typically, users generate volume ?oW rates that can vary 
from relatively loW ?oW rates (e.g., 8 liters per minute) to 
relative high ?oW rates (e.g., 120 liters per minute). As Will 
be appreciated from these charts, even at a loW ?oW rate 
(e. g., 8 liters per minute), a person With a breathing disability 
may still generate substantial velocities in passageWays 22. 
These velocities are suf?cient to deaggregate the substance 
20. Conversely, due to the resistance of How in passageWays 
22, a user Without any breathing dif?culties Would be limited 
in the velocity Which they could achieve in air travelling 
through passageWays 22. For example, the present invention 
is capable of maintaining ?oW rates on the order of 10 liters 
per minute to 30 liters per minute, regardless of the lung 
capacity of the user. Accordingly, the inhaler 10 is adapted 
to be used by users Who can generate loW ?oW rates or high 
?oW rates. 

Similarly, a mouthpiece With a certain diameter may be 
employed for users having different lung capacities and How 
rates. As mouthpiece 16 has a relatively large diameter as 
compared to passageWays 22, the air exiting inhaler 10 Will 
travel at a rate suf?ciently sloW so as to maintain, or at least 
substantially maintain, the substance in the air as the air 
travels through the mouth and upper airWays of the user. Due 
to the large relative diameter of mouthpiece 16, a user Would 
not generate a How rate suf?ciently fast so as to cause 
substantial quantities of substance to impact upon the throat 
and upper airWays of the user. 
As shoWn in FIGS. 2—5, inhaler 10 may be provided With 

a source of multiple doses of substance. For example, 
inhaler 10 may be provided With a container for holding bulk 
medicament and metering means for providing individual 
doses of medicament into holding portion 20 (not shoWn). 
Alternately, inhaler 10 may be provided With a plurality of 
individual doses of medicament. In yet another alternative, 
the inhaler can be con?gured to support a capsule containing 
a poWdered substance. As shoWn in FIGS. 2—5, inhaler 10 
includes a cassette 40 having provided therein a plurality of 
recesses 42, With each functioning as the holding portion 20 
When it is moved to be in How communication With the 
hold-up chamber. Each recess 42 is preferably siZed to 
receive an individual dose of substance. Recesses 42 are 
preferably spaced in a circular pattern around cassette 40. 
Cassette 40 may be rotatably mounted to the bottom of 
inhaler 10 by means of bolt 44 and Washer 46. Bolt 44 may 
pass through Washer 46 and cassette 40 into loWer portion 30 
of inhaler 10. In this Way, as cassette 40 is rotated, a different 
recess 42 is positioned beloW opening 41 of inhaler 10. 

In order to maintain a particular recess 42 in alignment 
With opening 41, inhaler 10 may be further provided With a 
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locking means. It should be understood that many types of 
mechanical devices are available for releasably locking the 
cassette relative to the housing, including, but not limited to, 
various detent mechanisms, set screWs, ratchet mechanisms, 
etc. For example, the bottom of inhaler 10 may be provided 
With steel spring 50, Which is secured to the bottom of 
inhaler 10 by means of bolts 52. As shoWn in FIGS. 4 and 
5, the spring is a cantilever spring, although it should be 
understood that other types of springs, including, but not 
limited to, tension, compression and leaf springs Would also 
Work. Steel spring 50 is provided With a detent 54 Which is 
adapted to engage a mating recess 53 Which is provided on 
cassette 40. Accordingly, When a user needs to take a dose 
of substance, they may rotate cassette 40 to expose a neW 
dose of substance. This dose of substance Will be maintained 
in position by means of detent 54 of steel spring 50 and the 
mating recess on cassette 40. It Will be appreciated by those 
skilled in the art that any substance holder or dispensing 
means may be adapted for use With inhaler 10. Further, if 
required, the substance may be sealed in individual doses 
and an opening means may be provided to open the indi 
vidual substance container prior to inhalation by the user 

(not shoWn). 
For the sake of simplicity, parts and features in various 

alternate embodiments that are substantially similar to parts 
and features previously referred to are identi?ed With the 
same reference numbers. 

FIGS. 6—8 shoW an alternative embodiment of the inha 
lation device similar to the device illustrated in FIGS. 1—5, 
but With some differences. For example, in this embodiment, 
the loWer portion 130 includes a loWer frusto-conical surface 
138 mating With an upper cylindrical shaped interior surface 
139. The loWer portion is secured to the upper portion 132, 
Which also preferably includes a cylindrical interior surface 
134, so as to form a uniform cross-section for the hold-up 
chamber. The loWer portion is secured to the upper portion 
in a snap-?t con?guration With a detent mechanism 133, or 
similar securing mechanism. One of skill in the art should 
also understand that the upper and loWer portions 132, 130 
can be integrally formed. The frusto-conical portion opens 
directly into the holding portion 20. The mouthpiece shoWn 
in FIG. 7 opens into the hold-up chamber 114 immediately 
adjacent the ceiling 136 of the hold-up chamber and includes 
a relatively long air exit passageWay 111 having entry and 
exit ports 115, 117. In addition, a spring 150 extends across 
the bottom of the housing and includes a detent 154 in the 
middle of the spring. The spring is secured at its ends With 
bolts 152 so as to function as a simply supported beam or 
leaf spring, rather than a cantilever spring as shoWn in the 
embodiment of FIGS. 1—5. 

FIGS. 9—11 shoW an alternate embodiment of the inhaler. 
In this particular embodiment, inhaler 210 is again provided 
With four passageWays 22. The four passageWays are posi 
tioned at the four corners of a square so that there are 

opposed pairs of passageWays 22. 
In addition, hold-up chamber 214 is of a different con 

struction. In this case, the loWer portion of the hold-up 
chamber 214 is provided With an angled Wall 238. HoWever, 
sideWall 234 is concave. The loWer portion of sideWall 234 
Which is opposed to angled Wall 238 assists in creating a 
cyclonic How of air about longitudinal axis 239 in hold-up 
chamber 214. In this embodiment, the hold-up chamber is 
con?gured so as to be positioned over the holding portion 20 
nearest or proximate the mouthpiece. Also in this 
embodiment, the upper and loWer portions of the hold-up 
chamber are formed substantially integrally in a single 
member. The holding portion 20 is formed in cassette 240 
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that is rotatably mounted to the housing With a carriage 
member 250. The carriage member 250 includes an opening 
241 having an angled portion 258 mating With Wall 238 and 
a concave portion 254 mating With Wall 234. The mouth 
piece 216 includes an elliptically shaped air exit passage 
Way. 

FIG. 12 shoWs an alternate inhaler. In this particular 
example, cover 60 is provided for cassette 340. In addition, 
detents 62 are provided to assist in maintaining recesses 42, 
or holding portions 20, in alignment With the opening 64. 
Cover 60 is a plate (Which may be made of metal or plastic 
or the like) Which is used to seal recesses 42. Cover 60 is 
provided With an opening 64, having a frusto-conical shape, 
Which is positioned in alignment With portion 20. 
Accordingly, as cassette 340 is rotated, a different recess 42 
may be positioned in alignment With opening 64 and holding 
portion 20 so that a neW dose of substance is available for 
inhalation. Cover 60 may be required if the substance in 
recesses 42 is particularly sensitive to moisture (eg it Will 
deteriorate upon exposure to moisture or its rate of aggre 
gation may increase). Detents 62 may be protrusions pro 
vided on the loWer surface of inhaler 10 to engage recesses 
provided in cassette 40. In the embodiment of FIG. 12, the 
holding portion 20 is exposed in a rear portion of the hold-up 
chamber distal from the air exit passageWay 311 and has a 
longitudinal axis 341 extending parallel to but not coaxial 
With the longitudinal axis 339. Preferably, the hold-up 
chamber 314 has a circular cross-section so as to promote a 
cyclonic How about longitudinal axis 339 therein. 

In the embodiment of FIG. 13, the inhaler is provided With 
a second set of one or more air entry passageWays 66. Air 
entry passageWays 66 are not aimed at the medicament in 
recess 42. Instead, passageWays 66 are directed to provide a 
cross ?oW that assists in creating a cyclonic How of air in 
hold-up chamber 414 about longitudinal axis 439 and further 
deaggregates the medicament as it sWirls in the hold-up 
chamber. Accordingly, a portion of the air entering inhaler 
may be directed through air entry passageWays 22 at the 
medicament and the remainder of the air entering inhaler 
410 may pass through air entry passageWays 66 so as to 
assist in creating, or to create, a cyclonic or sWirling How of 
air in hold-up chamber 414. The hold-up chamber 414 is 
preferably circular so as to promote the cyclonic ?oW 
therein. Therefore, although the mouthpiece 416 is shoWn as 
having a depth substantially the same as the hold-up 
chamber, the cross-sectional area of the air exit passageWay 
is less than the cross-sectional area of the hold-up chamber, 
Which extends longitudinally along axis 439. The air exit 
passageWay also communicates With the hold-up chamber 
distal from the holding portion 20, or approximate the 
opposite end of the hold-up chamber. The holding portion 20 
has a longitudinal axis 441 extending parallel to but not 
coaxial With longitudinal axis 439 of the hold-up chamber. 

Similarly, as shoWn in the embodiment of FIGS. 14—16, 
the hold-up chamber 514 has a generally circular cross 
section and includes a generally cylindrically shaped loWer 
portion and a domed or concave shaped ceiling 536. TWo air 
entry passageWays 522, 566 are provided. One passageWay 
522 has an exit port 526 positioned immediately adjacent 
and proximate to and directed at the holding portion so as to 
direct air to ?uidiZe the medicament in the holding portion. 
A second passageWay 566 is arranged substantially perpen 
dicular to the longitudinal axis of the hold-up chamber 514 
and tangential to the interior surface thereof such that air 
coming through the passageWay promotes a cyclonic How in 
the hold-up chamber about longitudinal axis 539, along 
Which the hold-up chamber extends. In this embodiment, the 
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holding portions 520, Which are arranged circumferentially 
around the periphery of the carriage, are radially elongated 
With at least one of the holding portions aligned With the ?rst 
air passageWay 520 such that the air exiting the air passage 
Way impinges upon the elongated holding portion to ?uidiZe 
the substance and scoop the substance out of the holding 
portion directly into the path of the air exiting the second 
passageWay 566 Which further shears the substance so as to 
further deaggregate it and Which also creates a cyclonic How 
in the hold-up chamber. The holding portion 520 has a 
longitudinally extending axis 541 parallel to but not coaxial 
With the longitudinal axis 539 of the hold-up chamber. The 
mouthpiece 516 has an elliptically shaped exit port. 

In yet another embodiment, shoWn in FIGS. 17—19 the 
exit port 726 of the second air entry passageWay 766 is 
?ared, or has an elliptical cross-section that provides a 
greater area of directed air How to further impact on the 
?uidized substance and to initiate the cyclonic How in the 
hold-up chamber as illustrated by the How directional 
arroWs. 

Although the present invention has been described With 
reference to preferred embodiments, those skilled in the art 
Will recogniZe that changes may be made in form and detail 
Without departing from the spirit and scope of the invention. 
As such, it is intended that the foregoing detailed description 
be regarded as illustrative rather than limiting and that it is 
the appended claims, including all equivalents thereof, 
Which are intended to de?ne the scope of the invention. 
Therefore, it Will be appreciated by those skilled in the art 
that various modi?cations and changes may be made to the 
instant inhaler Without altering the nature of the invention. 
What is claimed is: 
1. An inhalation device for use in delivering a poWdered 

substance to a user, the inhalation device comprising: 
a hold-up chamber having a longitudinal axis about Which 

the substance is adapted to sWirl in a ?uidiZed state; 
a container having a plurality of holding portions, each of 

said holding portions adapted to receive a dose of 
substance, said container rotatably connected to said 
hold-up chamber, Wherein said container can be moved 
to successively place at least one of said holding 
portions in How communication With said hold-up 
chamber With said at least one holding portion having 
an opening that opens into said hold-up chamber; 

a detent disposed betWeen said hold-up chamber and said 
container, said detent releasably securing said container 
to said hold-up chamber With said at least one of said 
holding portions opening into said hold-up chamber in 
How communication thereWith; and 

at least one air entry passageWay opening into said 
hold-up chamber in How communication thereWith, 
Wherein said at least one air entry passageWay is 
directed at said opening of said at least one holding 
portion from said hold-up chamber and is adapted to 
introduce air into said hold-up chamber and to direct 
the air from the hold-up chamber at the at least one 
holding portion. 

2. The inhalation device of claim 1 further comprising an 
air exit passageWay in How communication With said hold 
up chamber and adapted to deliver the substance to the user. 

3. The inhalation device of claim 1 further comprising a 
housing de?ning said hold up chamber and a mouthpiece 
de?ning at least a portion of said air exit passageWay, 
Wherein said mouthpiece extends outWardly from said hous 
mg. 

4. The inhalation device of claim 3 Wherein said mouth 
piece has an elliptical con?guration. 
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5. The inhalation device of claim 1 wherein said container 
has a circular con?guration and Wherein said plurality of 
holding portions are arranged circurnferentially around said 
container. 

6. The inhalation device of claim 5 Wherein each of said 
holding portions is radially elongated. 

7. The inhalation device of claim 1 Wherein said detent is 
connected to said hold-up chamber and engages a recess 
formed in said container. 

8. The inhalation device of claim 7 Wherein said detent 
comprises a spring. 

9. An inhalation device for use in delivering a poWdered 
substance to a user, the inhalation device comprising: 

a hold-up charnber having a longitudinal axis about Which 
the substance is adapted to sWirl in a ?uidized state; 

a container having a circular con?guration and a plurality 
of holding portions arranged circurnferentially around 
said container, Wherein each of said holding portions is 
radially elongated and is adapted to receive a dose of 
substance, said container rotatably connected to said 
hold-up chamber, Wherein said container can be moved 
to successively place at least one of said holding 
portions in How communication with said hold-up 
chamber with said at least one holding portion having 
a radially elongated opening that opens into said hold 
up chamber; and 

at least one air entry passageWay opening into said 
hold-up chamber in How cornrnunication thereWith, 
Wherein said at least one air entry passageWay is 
radially directed in alignment With said radially elon 
gated opening of said at least one radially elongated 
holding portion from said holding chamber and is 
adapted to introduce air into said hold-up chamber and 
to direct the air from the hold-up chamber at the at least 
one radially elongated holding portion. 

10. The inhalation device of claim 9 further comprising a 
detent disposed betWeen said hold-up chamber and said 
container, said detent releasably securing said container to 
said hold-up chamber with said at least one of said holding 
portions opening into said hold-up chamber in How corn 
rnunication thereWith. 

11. The inhalation device of claim 10 Wherein said air 
entry passageWay is radially directed in alignment With said 
at least one radially elongated holding portion. 

12. The inhalation device of claim 9 further comprising an 
air exit passageWay in How communication with said hold 
up chamber and adapted to deliver the substance to the user. 

13. The inhalation device of claim 9 further comprising a 
housing de?ning said hold-up chamber and a mouthpiece 
de?ning at least a portion of said air exit passageWay, 
Wherein said rnouthpiece extends outwardly from said hous 
ing. 

14. The inhalation device of claim 13 Wherein said 
rnouthpiece has an elliptical con?guration. 

15. A method for delivering a poWdered substance to a 
user, said method comprising: 

providing an inhalation device comprising a hold-up 
charnber having a longitudinal axis, a container rotat 
ably connected to said hold-up chamber and having a 
circular con?guration and a plurality of holding por 
tions arranged circurnferentially around said container, 
Wherein each of said holding portions is radially 
elongated, each of said holding portions holding a dose 
of the substance, Wherein at least one of said holding 
portions opens into said hold-up chamber in How 
cornrnunication thereWith, at least one air entry pas 
sageWay opening into said hold-up chamber in How 
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communication thereWith, Wherein said at least one air 
entry passageWay is directed at said holding portion, an 
air exit passageWay in How communication with said 
hold-up chamber, and a detent disposed betWeen said 
hold-up chamber and said container, said detent releas 
ably securing said container to said hold-up chamber 
with said at least one of said holding portions opening 
into said hold-up chamber in How cornrnunication 

thereWith; 
?uidiZing said substance by inhaling through said air exit 

passageWay and thereby directing air through at least 
one said air entry passageWay into said hold-up cham 
ber and then at said holding portion; 

rnaintaining said substance in a ?uidiZed state in said 
hold-up chamber by sWirling said ?uidiZed substance 
about said longitudinal axis Within said hold-up cham 
ber; 

delivering an ernitted dose of said ?uidiZed substance to 
said user through said air exit passageWay in How 
communication with said hold-up charnber; 

rotating said container after delivering said ernitted dose 
and thereby disengaging said detent; and 

placing another of said holding portions holding a dose of 
said substance in communication With said hold-up 
chamber and reengaging said detent. 

16. The method of claim 15 further comprising a housing 
de?ning said hold-up chamber and a mouthpiece de?ning at 
least a portion of said air exit passageWay, Wherein said 
rnouthpiece extends outwardly from said housing, and 
Wherein said ?uidiZing said substance by inhaling through 
said air exit passageWay cornprises inserting said rnouth 
piece into said mouth of said user prior to said inhaling. 

17. The method of claim 16 Wherein said rnouthpiece has 
an elliptical con?guration. 

18. The method of claim 15 Wherein said container has a 
circular con?guration and Wherein said plurality of holding 
portions are arranged circurnferentially around said con 
tainer. 

19. The method of claim 18 Wherein each of said holding 
portions is radially elongated. 

20. The method of claim 19 Wherein said air entry 
passageWay is radially directed in alignment With said at 
least one radially elongated holding portion. 

21. A method for delivering a poWdered substance to a 
user, said method comprising: 

providing an inhalation device comprising a hold-up 
charnber having a longitudinal axis, a container rotat 
ably connected to said hold-up chamber and having a 
plurality of holding portions, each of said holding 
portions holding a dose of the substance, Wherein at 
least one of said holding portions opens into said 
hold-up chamber in How cornrnunication thereWith, at 
least one air entry passageWay opening into said hold 
up chamber in How cornrnunication thereWith, Wherein 
said at least one air entry passageWay is radially 
directed in alignment With said at least one radially 
elongated holding portion, and an air exit passageWay 
in How communication with said hold-up charnber; 

?uidiZing said substance by inhaling through said air exit 
passageWay and thereby directing air through at least 
one said air entry passageWay into said hold-up cham 
ber and then at said holding portion; 
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maintaining said substance in a ?uidized state in said 
hold-up chamber by swirling said ?uidized substance 
about said longitudinal ads Within said hold-up cham 
ber; 

delivering an ernitted dose of said ?uidized substance to 
said user through said air eXit passageWay in ?oW 
communication with said hold-up chamber. 

22. The method of claim 21 further comprising a detent 
disposed betWeen said hold-up chamber and said container, 
and further comprising rotating said container after deliver 
ing said ernitted dose and thereby disengaging said detent, 
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and placing another of said holding portions holding a dose 
of said substance in communication With said hold-up 
chamber and reengaging said detent. 

23. The method of claim 21 further comprising a housing 
de?ning said hold-up chamber and a mouthpiece de?ning at 
least a portion of said air eXit passageWay, Wherein said 
rnouthpiece eXtends outwardly from said housing. 

24. The method of claim 23 Wherein said rnouthpiece has 
an elliptical con?guration. 

* * * * * 


